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METHODS OF MANUFACTURING A PAIR According to another aspect of the present disclosure , a 
OF JAW MEMBERS OF AN END - EFFECTOR method of manufacturing a pair of opposing jaw members of 

ASSEMBLY FOR A SURGICAL an end - effector assembly is provided . The method includes 
INSTRUMENT the initial steps of assembling a first jaw member , including : 

coupling an electrical lead to a first sealing plate ; overmold 
CROSS REFERENCE TO RELATED ing a first insulator member onto the first sealing plate ; and 

APPLICATIONS coupling a first support structure to the first insulator mem 
ber ; and assembling a second jaw member , including : over 

The present application is a continuation of U.S. patent molding a second insulator member onto a second sealing 
application Ser . No. 14 / 564,325 , filed Dec. 9 , 2014 , which plate ; and coupling a second support structure to the second 
claims the benefit of and priority to U.S. Provisional Appli insulator member . The method also includes setting a jaw 
cation Ser . No. 61 / 980,742 , filed on Apr. 17 , 2014. The entire gap and aligning the first sealing plate and the second sealing 
contents of each of these disclosures are incorporated herein plate in relation to one another by bringing the first jaw 
by reference . member and the second jaw member into clamped engage 

ment with an alignment spacer configured to engage a first 
BACKGROUND knife channel defined by the first insulator member and a 

second knife channel defined by the second insulator mem 
1. Technical Field ber ; and movably coupling the first jaw member to the 
The present disclosure relates to surgical instruments . 20 second jaw member while in clamped engagement with the 

More particularly , the present disclosure relates to end alignment spacer . 
effector assemblies for use in surgical instruments and In any one of the preceding aspects , the alignment spacer 
methods of manufacturing a pair of jaw members of an may be configured to set a tip bias of the first jaw member 
end - effector assembly . and the second jaw member . 

2. Discussion of Related Art In any one of the preceding aspects , the method also 
Bipolar electrosurgical forceps have an end - effector includes releasing the alignment spacer from the pair of 

assembly with electrodes on the inner , opposing surfaces of opposing jaw members . 
pivotally movable jaw members . The electrodes are electri 
cally coupled to an electrosurgical generator , with the elec BRIEF DESCRIPTION OF THE DRAWINGS 
trode on one jaw member actively delivering electrosurgical 30 
energy and the electrode on the other jaw member function Objects and features of the end - effector assemblies for use 
ing as a return , thereby creating an electrical circuit through in surgical instruments and methods of manufacturing a pair 
tissue grasped by the jaw members . of jaw members of an end - effector assembly of the present 

Tissue grasped by the jaw members can be treated to disclosure will become apparent to those of ordinary skill in 
different degrees ( e.g. , cauterized , coagulated , desiccated or 35 the art when descriptions of various embodiments thereof 
sealed ) depending on the intensity , frequency and duration are read with reference to the accompanying drawings , of 
of the electrosurgical energy applied by the electrodes . The which : 
effectiveness of the electrosurgical energy on the tissue is FIG . 1 is a perspective view of a surgical instrument in 
affected by mechanical factors such as the pressure applied accordance with an embodiment of the present disclosure ; 
to the tissue when grasped by the jaw members and the gap 40 FIG . 2 is a perspective view of the indicated area of detail 
distance between the electrodes . of FIG . 1 ; 

Predictability in such mechanical factors can be provided FIG . 3 is a perspective view of a cross - section of a 
by meeting specific tolerance requirements when manufac matched pair of opposing jaw members in accordance with 
turing the end - effector assembly of the electrosurgical for an embodiment of the present disclosure ; 
ceps . It would be desirable to develop manufacturing meth- 45 FIG . 4 is a perspective view of an alignment spacer for use 
ods for end - effector assemblies meet tolerance in connection with the manufacture of a matched pair of 
requirements such as gap tolerances , alignment of the jaw opposing jaw members in accordance with an embodiment 
members and the like . of the present disclosure ; 

FIG . 5 is a perspective view of another embodiment of an 
SUMMARY 50 alignment spacer for use in connection with the manufacture 

of a matched pair of opposing jaw members in accordance 
End - effector assemblies that meet design tolerance with the present disclosure ; 

requirements are provided by the manufacturing processes FIG . 6 is a perspective view of yet another embodiment 
described herein . of an alignment spacer for use in connection with the 

According to an aspect of the present disclosure , a method 55 manufacture of a matched pair of opposing jaw members in 
of manufacturing a pair of opposing jaw members of an accordance with the present disclosure ; 
end - effector assembly includes assembling a first jaw mem FIG . 7 is a perspective view of still another embodiment 
ber having a knife channel , assembling a second jaw mem of an alignment spacer for use in connection with the 
ber having a knife channel , setting a jaw gap and aligning a manufacture of a matched pair of opposing jaw members in 
first sealing plate of the first jaw member and a second 60 accordance with the present disclosure ; 
sealing plate of the second jaw member in relation to one FIGS . 8A through 8E show a schematic representation of 
another by bringing the first jaw member and the second jaw a sequence of operations of a method of manufacturing a 
member into a clamped engagement with an alignment matched pair of opposing jaw members in accordance with 
spacer . The alignment spacer is configured to engage the an embodiment of the present disclosure ; 
knife channel of the first jaw member and the knife channel 65 FIGS . 9 and 10 are perspective views of portions of 
of the second jaw member . The method also includes opposing jaw members , with parts separated , in accordance 
coupling the first jaw member to the second jaw member . with an embodiment of the present disclosure ; 

to 
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FIG . 11 is a perspective view of the matched pair of surgical procedures and includes a housing 20 , a handle 
opposing jaw members of FIG . 3 , shown with the alignment assembly 30 , a rotatable assembly 80 , a trigger assembly 70 , 
spacer of FIG . 4 disposed in spaced relation therebetween , and an end - effector assembly 100 including a pair of jaw 
in accordance with an embodiment of the present disclosure ; members 110 and 120. In one embodiment , the jaw members 

FIG . 12 is a cross - sectional view of a matched pair of 5 110 and 120 may be a matched pair . Forceps 10 may include 
opposing jaw members disposed in a clamped engagement additional , fewer , or different components than shown in 
with the alignment spacer of FIG . 4 in accordance with an FIG . 1 , depending upon a particular purpose or to achieve a 
embodiment of the present disclosure ; desired result . Forceps 10 generally includes an elongated 

FIG . 13 is a cross - sectional view of the matched pair of shaft 12 that defines a longitudinal axis “ A - A ” , and supports 
opposing jaw members of FIG . 12 shown with a bonding 10 the end - effector assembly 100. Shaft 12 defines a central 
material disposed in bonding regions in accordance with an lumen therethrough to facilitate translational movement of 
embodiment of the present disclosure ; and other components , e.g. , to impart movement to the jaw 

FIG . 14 is a cross - sectional view of the matched pair of members 110 and 120. One or more components of the 
opposing jaw members of FIG . 13 , shown without the forceps 10 , e.g. , the housing 20 , the rotatable assembly 80 , 
alignment spacer , in accordance with an embodiment of the 15 the handle assembly 30 , the trigger assembly 70 , and / or the 
present disclosure . end - effector assembly 100 , may be adapted to mutually 

cooperate to grasp , seal and / or divide tissue , e.g. , tubular 
DETAILED DESCRIPTION vessels and vascular tissue . 

As depicted in FIG . 1 , the end - effector assembly 100 is 
Hereinafter , embodiments of end - effector assemblies for 20 rotatable in either direction about the longitudinal axis 

use in surgical instruments and methods of manufacturing a “ A - A ” through rotation , either manually or otherwise , of the 
pair of jaw members of an end - effector assembly of the rotatable assembly 80. A transverse axis “ B - B ” is shown in 
present disclosure are described with reference to the FIG . 2. The transverse axis “ B- ” is perpendicular or sub 
accompanying drawings Like reference numerals may refer stantially perpendicular to the longitudinal axis " A - A " . 
to similar or identical elements throughout the description of 25 End - effector assembly 100 may include any feature or 
the figures . As shown in the drawings and as used in this combination of features of the jaw member embodiments 
description , and as is traditional when referring to relative disclosed herein . 
positioning on an object , the term “ proximal ” refers to that End - effector assembly 100 may be configured as a bilat 
portion of the apparatus , or component thereof , closer to the eral jaw assembly , i.e. , both jaw members 110 and 120 move 
user and the term “ distal ” refers to that portion of the 30 relative to one another . Alternatively , the forceps 10 may 
apparatus , or component thereof , farther from the user . include a unilateral assembly , i.e. , the end - effector assembly 

This description may use the phrases “ in an embodiment , " 100 may include a stationary jaw member , e.g. , jaw member 
" in embod ents , ” “ in some embodi ts , ” or “ in other 120 , mounted in fixed relation the shaft 12 and a pivoting 
embodiments , ” which may each refer to one or more of the jaw member , e.g. , jaw member 110 , mounted about a pivot 
same or different embodiments in accordance with the 35 pin 103 coupled to the stationary jaw member . Jaw members 
present disclosure . 110 and 120 may be curved at various angles to facilitate 

Various embodiments of the present disclosure provide manipulation of tissue and / or to provide enhanced line - of 
surgical instruments , e.g. , surgical forceps , suitable for seal sight for accessing targeted tissues . 
ing , cauterizing , coagulating / desiccating and / or cutting ves As shown in FIG . 1 , the shaft 12 has a distal end 16 
sels and vascular tissue . Embodiments of the presently- 40 configured to mechanically engage the end - effector assem 
disclosed surgical instruments may be suitable for utilization bly 100. The proximal end 14 of the shaft 12 is received 
in endoscopic surgical procedures and / or suitable for utili within the housing 20 or is otherwise engaged to the housing 
zation in open surgical applications . 20 , and connections relating thereto are disclosed in com 

Various embodiments of the present disclosure provide monly - assigned U.S. Pat . No. 7,156,846 entitled “ Vessel 
end - effector assemblies for use in surgical instruments . 45 Sealer And Divider For Use With Small Trocars And Can 
Embodiments of the presently - disclosed end - effector assem nulas , ” commonly - assigned U.S. Pat . No. 7,597,693 entitled 
blies include a pair of opposing jaw members . One or more “ Vessel Sealer And Divider For Use With Small Trocars And 
of the jaw members include a support structure , an electrical Cannulas ” and commonly - assigned U.S. Pat . No. 7,771,425 
lead , and a sealing plate coupled to the electrical lead . entitled “ Vessel Sealer And Divider Having A Variable Jaw 
Embodiments of the presently - disclosed jaw members 50 Clamping Mechanism . ” 
include an insulator member disposed between the support Handle assembly 30 includes a fixed handle 50 and a 
structure and the sealing plate . movable handle 40. Movable handle 40 of the handle 

Various embodiments of the present disclosure provide assembly 30 is ultimately connected to a drive assembly ( not 
methods of manufacturing a matched pair of jaw members shown ) . Applying force to move the movable handle 40 
of an end - effector assembly . Embodiments of the presently- 55 toward the fixed handle 50 pulls a drive sleeve or drive rod 
disclosed methods of manufacturing a matched pair of jaw ( not shown ) proximally to impart movement to the jaw 
members include setting a jaw gap and aligning the sealing members 110 and 120 from an open position , wherein the 
plates in relation to one another . jaw members 110 and 120 are disposed in spaced relation 

Various embodiments of the present disclosure provide an relative to one another , to a clamping or closed position , 
alignment spacer for use in connection with the manufacture 60 wherein the jaw members 110 and 120 cooperate to grasp 
of a matched pair of jaw members . Embodiments of the tissue therebetween . 
presently - disclosed alignment spacers are configured to Forceps 10 includes an electrosurgical cable 15. Cable 15 
align the sealing plates in relation to one another and also may be formed from a suitable flexible , semi - rigid , or rigid 
configured to set jaw gap and / or to set the tip bias of the jaw cable , and may connect directly to a power generating 
members . 65 source 28. Cable 15 may be internally divided into one or 

In FIG . 1 , a surgical instrument generally identified as more cable leads each of which transmits energy through 
forceps 10 is shown for use in connection with endoscopic their respective feed paths to the end - effector assembly 100 . 
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Power generating source 28 may be any generator suitable this description , a bonding material , e.g. , a high - temperature 
for use with surgical devices , and may be configured to epoxy adhesive , is disposed in the bonding regions 116 and 
provide various frequencies of electromagnetic energy . For 126 . 
ceps 10 may alternatively be configured as a wireless device FIGS . 4 through 7 show embodiments of an alignment 
or battery - powered . 5 spacer for use in connection with the manufacture of a 
As shown in FIGS . 1 through 3 , jaw members 110 and 120 matched pair of jaw members 110 and 120. Alignment 

include an electrically - conductive tissue - engaging surface spacer embodiments as described herein are configured for 
or sealing plate 112 and 122 , respectively , arranged in use to align the sealing plates 112 and 122 in relation with 
opposed relation relative to one another . Sealing plates 112 one another . In some embodiments , the presently - disclosed 
and 122 define longitudinally - extending elongated slots 10 alignment spacer is configured to facilitate aligning the slot 

125a and the knife channel 145a of the first jaw member 110 125a and 125b , respectively . The shape and size of the and the slot 125b and the knife channel 145b of the second sealing plates 112 and 122 may be varied from the configu jaw member 120 in a direction along the longitudinal axis ration depicted in FIGS . 1 through 3 . " A - A ” of the end - effector assembly 100 and in a direction Jaw member 120 includes a plurality of stop members 90 15 substantially transverse to the longitudinal axis “ A - A ” . disposed on an inner - facing surface 123 of the sealing plate FIG . 4 shows an alignment spacer 400 for use in connec 
122. Alternatively or in addition , one or more stop members tion with the manufacture of the matched pair of jaw 
90 may be disposed on an inner - facing surface 113 of the members 110 and 120. Alignment spacer 400 is configured 
sealing plate 112. Stop members 90 may be configured to to set the jaw gap ( e.g. , gap “ G ” disposed between the 
facilitate and / or enhance the gripping and manipulation of 20 inner - facing surfaces of the jaw members 110 and 120 
tissue and / or configured to define the gap distance “ G ” ( FIG . shown in FIGS . 3 and 14 ) and also configured to align the 
3 ) between the opposing jaw members 110 and 120 during sealing plates 112 and 122 in relation to one another . 
the sealing of tissue . Stop members 90 may be disposed on Alignment spacer 400 may be formed from any suitable 
or adjacent to one or both of the sealing plates 112 and 122 , material or combination of materials , e.g. , plastic , and may 
and / or operatively associated with one or both jaw members 25 be formed by any suitable process , e.g. , injection molding . 
110 and 120 . Alignment spacer 400 generally includes a substrate 410 

Jaw members 110 and 120 , as shown in FIG . 2 , include an having a first surface 411 and a second surface 413. In some 
outer housing 111 and 121 , respectively . Outer housings 111 embodiments , the substrate 410 may have a generally rect 
and 121 may define a cavity ( not shown ) therein configured angular shape . Although the substrate 410 depicted in FIG . 
to at least partially encapsulate and / or securely engage the 30 4 includes straight edges , other shapes including curves may 
sealing plates 112 and 122 , respectively , and / or other jaw be utilized . Substrate 410 may have any suitable height 
member components . In some embodiments , the outer hous “ H ” . As shown in FIG . 4 , the alignment spacer 400 includes 
ings 111 and 121 may be made from an electrically and a plurality of alignment members 420 associated with the 
thermally insulating material , e.g. , a temperature resistant first surface 411 of the substrate 410 , and a plurality of 
plastic or a ceramic . 35 alignment members 430 associated with the second surface 

Jaw members 110 and 120 , as shown in FIG . 3 , include a 413. Alignment members 420 and 430 may be configured to 
support structure 118 and 119 , respectively , and an insulator engage the knife channels 145a and 145b , respectively . 
member 134 and 144 , respectively . Support structures 118 FIG . 5 shows an alignment spacer 500 for use in connec 
and 119 may be formed from any suitable material or tion with the manufacture of a matched pair of opposing jaw 
combination of materials , e.g. , metallic material , plastic and 40 members in accordance with the present disclosure . Align 
the like , and may be formed by any suitable process , e.g. , ment spacer 500 is configured to set the tip bias of the jaw 
machining , stamping , electrical discharge machining members 110 and 120 and also configured to align the 
( EDM ) , forging , casting , injection molding , metal injection sealing plates 112 and 122 in relation to one another . 
molding ( MIM ) , and / or fineblanking . Examples of metallic Alignment spacer 500 includes a substrate 510 having a first 
material that may be suitable include aluminum and alloys 45 surface 511 and a second surface 513. As shown in FIG . 5 , 
thereof , plated brass , stainless steel , stainless steel alloys , the substrate 510 has a first height “ H? " at its distal end 516 
beryllium copper , etc. and a second height “ Hz ” at its proximal end 514 , resulting 

Insulator members 134 and 144 are disposed between the in a wedge - like shape , e.g. , configured to set the tip bias of 
support structures 118 and 119 and the sealing plates 112 and the jaw members 110 and 120 . 
122 , respectively . Insulator members 134 and 144 generally 50 FIG . 6 shows an alignment spacer 600 for use in connec 
include outer surfaces 107 and 109 , respectively . Insulator tion with the manufacture of a matched pair of opposing jaw 
members 134 are configured to define knife channels 145a members in accordance with the present disclosure and 
and 145b , respectively . includes a substrate 610 having a first surface 611 and a 

In some embodiments , the insulator members 134 and second surface 613. Alignment spacer 600 is configured to 
144 include one or more boss members 117 and 127 , 55 set the jaw gap ( e.g. , gap “ G ” shown in FIGS . 3 and 14 ) and 
respectively , protruding from the outer surfaces 107 and 109 also configured to align the sealing plates 112 and 122 in 
thereof , e.g. , disposed on opposite sides of the knife chan relation to one another . Substrate 610 shown in FIG . 6 is 
nels 145a and 145b , respectively . In some embodiments , as similar to the substrate 410 of FIG . 4 , and further description 
shown for example in FIG . 9 , the boss members 117 and 127 thereof is omitted in the interests of brevity . 
may be configured as single unitary structures . Alternatively , 60 As shown in FIG . 6 , a unitary alignment member 620 is 
the boss members 117 and 127 may be configured as a associated with the first surface 611 of the substrate 610 , and 
plurality of separate , spaced - apart structures of any suitable a unitary alignment member 630 is associated with the 
configuration , e.g. , a plurality of a regular or irregular second surface 613 of the substrate 610. This configuration 
geometric shape . The boss members 117 and 127 help to may enhance the rigidity and / or durability of the alignment 
define bonding regions 116 and 126 , respectively , disposed 65 spacer 600. As shown in FIG . 6 , the unitary alignment 
between the insulator members 134 and 144 and the support members 620 and 630 have an elongated bar - like shape , 
structures 118 and 119 , respectively . As described later in which may increase ease of manufacture and / or inspection , 
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and which may improve usability , e.g. , depending on the tics , and / or other insulative materials , and may be formed by 
configuration of the knife channels 145a and 145b . any suitable process . Longitudinally - extending knife chan 

In FIG . 7 , an alignment spacer 700 for use in connection nels 145a and 145b defined by the insulator members 134 
with the manufacture of a matched pair of opposing jaw and 144 , respectively , may be configured to align with the 
members in accordance with the present disclosure is shown 5 longitudinally - extending slots 125a and 125b defined by the 
and includes a substrate 710. As shown in FIG . 7 , an sealing plates 112 and 122 , respectively , to permit longitu 
alignment member 720 is associated with a first surface 711 dinal reciprocation of a knife blade ( not shown ) . 
of the substrate 710 , and an alignment member 730 is Insulator members 134 and 144 may be coupled to one or 
associated with a second surface 713 of the substrate 710 . more surfaces of the sealing plates 112 and 122 , respectively , 
Substrate 710 is similar to the substrate 410 shown in FIG . 10 by any suitable process . In some embodiments , the insulator 
4 , and further description thereof is omitted in the interests members 134 and 144 are overmolded onto the sealing 
of brevity . Alignment members 720 and 730 shown in FIG . plates 112 and 122 , respectively . Alternatively , the insulator 
7 are similar to the elongated bar - like shaped alignment members 134 and 144 may be formed by injection molding , 
members 620 and 630 of FIG . 7 , except for the curved , and may be adhesively - attached to the sealing plates 112 and 
cutout portions 721 and 731 . 15 122 , respectively . A variety of different configurations of 
FIGS . 8A through 8E schematically illustrates a series of stop members 90 may be deposited onto either one or both 

operations according to a method of manufacturing a of the sealing plates 112 and 122 , e.g. , prior to and / or after 
matched pair of opposing jaw members . One or more of the the coupling of the insulator members 134 and 144 to the 
operations depicted in the illustrative embodiment of FIGS . sealing plates 112 and 122 , respectively . In some embodi 
8A through 8E may be performed in combination and in a 20 ments , as shown for example in FIG . 8D , the insulator 
different order than presented herein without departing from members 134 and 144 include one or more boss members 
the scope of the disclosure . The operations , which are 117 and 127 , respectively , protruding from the outer surfaces 
described in more detail below , generally involve the depos 107 and 109 , respectively . The boss members 117 and 127 
iting of a plurality of stop members 90 onto the sealing plate help to define bonding regions 116 and 126 , respectively , 
122 ( FIG . 8B ) , the coupling of electrical leads 104 and 106 25 disposed between the insulator members 134 and 144 and 
to the sealing plates 112 and 122 , respectively ( FIG . 8C ) , the the support structures 118 and 119 , respectively . 
coupling of the insulator members 134 and 144 to the sealing FIGS . 9 and 10 show the support structures 118 and 119 
plates 112 and 122 , respectively ( FIG . 8D ) , and the placing disposed in spaced relation to the insulator members 134 and 
of a bonding material 60 onto one or more surfaces of the 144 , respectively , and in an aligned configuration relative to 
inner side of the support structures 118 and 119 ( FIG . 8E ) . 30 one another . In some embodiments , a bonding material 60 

Sealing plates 112 and 122 , as shown in FIGS . 8A through may be placed within the bonding regions 116 and 126 prior 
8C , have an inner - facing surface 113 and 123 , respectively , to the positioning of the support structures 118 and 119 into 
and an outer surface 114 and 124 , respectively . Sealing mating engagement with the insulator members 134 and 
plates 112 and 122 may be formed from any suitable 144 , respectively . In some embodiments , the bonding mate 
material or combination of materials , e.g. , metallic material , 35 rial 60 may be placed on one or more inner - facing surfaces 
and may be formed by any suitable process , e.g. , machining , of the support structures 118 and 119 as shown in FIG . 8E . 
stamping , metal injection molding ( MIM ) , and / or fineblank It is to be understood that the bonding material 60 may be 
ing . The shape and size of the sealing plates 112 and 122 deposited onto one or more surfaces of the support structures 
may be varied from the configuration depicted in FIGS . 8A 118 and 119 and / or one or more surfaces of the insulator 
through 8C . 40 members 134 and 144. In at least one alternative embodi 

A plurality of stop members 90 , as shown in FIG . 8B , is ment , the bonding material 60 may be placed ( e.g. , by 
deposited onto the inner - facing surface 123 of the sealing injection ) into the bonding regions 116 and 126 after the 
plate 122. One or more stop members 90 may be deposited positioning of the support structures 118 and 119 into mating 
onto either one or both of the sealing plates 112 and 122. In engagement with the insulator members 134 and 144 , 
some embodiments , a plurality of stop members 90 may be 45 respectively . 
deposited onto one of the sealing plates ( e.g. , sealing plate FIG . 11 shows the opposing jaw members 110 and 120 
122 ) prior to the coupling of the insulator members 134 and with the alignment spacer 400 disposed in spaced relation 
144 to the sealing plates 112 and 122 , respectively . Stop therebetween . As shown FIG . 11 , the plurality of alignment 
members 90 may be made from any suitable insulative members 420 protruding from the first surface 411 of the 
material , e.g. , peek , nylon and / or ceramic . Examples of stop 50 substrate 410 of the alignment spacer 400 are configured to 
member embodiments as well as various manufacturing and engage with the knife channel 145a of the jaw member 110 , 
assembling processes for attaching and / or affixing the stop and the alignment members 430 protruding from the second 
members 90 to the sealing plates 112 and 122 are described surface 413 of the substrate 410 are configured to engage 
in commonly - assigned International Publication No. WO with the knife channel 145b of the jaw member 120. When 
2002/080796 filed on Apr. 6 , 2001 , entitled “ Vessel Sealer 55 the opposing jaw members 110 and 120 are brought into a 
And Divider With Non - Conductive Stop Members . ” clamped engagement with the alignment spacer 400 , as 

Electrical leads 104 and 106 , as shown in FIG . 8C , are shown for example in FIG . 13 , the jaw members 110 and 120 
coupled to the outer surfaces 114 and 124 of the sealing may be coupled to one another in any suitable manner . In 
plates 112 and 122 , respectively . Electrical leads 104 and some embodiments , the jaw members 110 and 120 may be 
106 may be electrically - coupled to the sealing plates 112 and 60 pivotally mounted with respect to one another , e.g. , mounted 
122 by any suitable manner of electrical connection , e.g. , about a pivot pin 103 ( FIGS . 1 and 2 ) . 
soldering , welding , or laser welding . One or more electrical In some embodiments , as shown in FIG . 12 , the support 
leads may be electrically - coupled by any suitable manner to structures 118 and 119 may be positioned into mating 
either one or both of the sealing plates 112 and 122 . engagement with the insulator members 134 and 144 , 

Insulator members 134 and 144 , as shown in FIG . 8D , 65 respectively , prior to the depositing of the bonding material 
may include any of a variety of suitable non - electrically 60 within the bonding regions 116 and 126. A holding fixture 
conductive materials such as polymeric materials , e.g. , plas ( not shown ) may be provided for retaining the support 
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structures 118 and 119 in mating engagement with the and 120 shown in FIGS . 3 and 14 ) . In turn , the height “ H4 " 
insulator members 134 and 144 , respectively , e.g. , during the of the bonding region 116 may vary depending on the 
placing of the bonding material 60 into the bonding regions deformation of one or more boss members 117 , and / or the 
116 and 126 and / or the curing of the bonding material 60 , height “ Hz ” ( FIG . 11 ) of the bonding region 126 may vary 
and / or to facilitate other operations , e.g. , the coupling of the 5 depending on the deformation of one or more boss members 
first jaw member 110 to the second jaw member 120 . 127 . 

FIG . 13 shows the support structures 118 and 119 dis In accordance with an embodiment of the present disclo 
posed in mating engagement with the insulator members 134 sure , a method of manufacturing a matched pair of opposing 
and 144 , respectively , with the bonding material 60 disposed jaw members 110 and 120 of an end - effector assembly 100 
within the bonding regions 116 and 126 , and the sealing 10 includes assembling a first jaw member 110 , including 
plates 112 and 122 disposed in a clamped engagement with coupling an electrical lead 104 to a first sealing plate 112 , 
the alignment spacer 400. After the opposing jaw members coupling ( e.g. , overmolding ) a first insulator member 134 
110 and 120 are coupled to one another , and after curing of onto the first sealing plate 112 , and coupling a first support 
the bonding material 60 , the alignment spacer 400 may be structure 118 to the first insulator member 134. The method 
released and removed from the jaw members 110 and 120. 15 includes assembling a second jaw member 120 , including 

In some embodiments , the support structures 118 and 119 , coupling ( e.g. , overmolding ) a second insulator member 144 
the insulator members 134 and 144 , and / or the sealing plates onto a second sealing plate 122 , and coupling a second 
112 and 122 may be at least partially encapsulated by outer support structure 119 to the second insulator member 144 . 
insulative housings ( e.g. , outer housing 111 and 121 shown The method also includes setting a jaw gap “ G ” and aligning 
in FIG . 2 ) by way of a subsequent overmolding process . 20 the first sealing plate 112 and the second sealing plate 122 

In FIG . 14 , the matched pair of opposing jaw members in relation to one another by bringing the first jaw member 
110 and 120 , assembled in accordance with the presently 110 and the second jaw member 120 into clamped engage 
disclosed methods of manufacturing a matched pair of ment with an alignment spacer 400 , and movably coupling 
opposing jaw members , is shown without the alignment the first jaw member 110 to the second jaw member 120 
spacer 400 of FIG . 14 . 25 while in clamped engagement with the alignment spacer 

In accordance with an embodiment of the present disclo 400. The alignment spacer 400 is configured to engage a first 
sure , a method of manufacturing a matched pair of opposing knife channel 145a defined by the first insulator member 134 
jaw members 110 and 120 of an end - effector assembly 100 and a second knife channel 145b defined by the second 
includes : assembling a first jaw member 110 having a knife insulator member 144 . 
channel 125a , 145a ; assembling a second jaw member 120 30 In accordance with embodiments of the above - described 
having a knife channel 145b ; and setting a jaw gap “ G ” and methods of manufacturing a matched pair of opposing jaw 
aligning a sealing plate 112 of the first jaw member 110 and members 110 and 120 , aligning the first sealing plate 112 
a sealing plate 122 of the second jaw member 120 in relation and the second sealing plate 122 in relation to one another 
to one another by bringing the first jaw member 110 and the includes aligning an elongated slot 125a of the first sealing 
second jaw member 120 into clamped engagement with an 35 plate 112 and an elongated slot 125b of the second sealing 
alignment spacer 400. The alignment spacer 400 is config plate 122 in a direction along a longitudinal axis “ A - A ” of 
ured to engage the knife channel 145a of the first jaw the end - effector assembly 100 and in a direction substan 
member 110 and the knife channel 145b of the second jaw tially transverse to the longitudinal axis “ A - A ” . In some 
member 120. The method also includes coupling the first embodiments , bringing the first jaw member 110 and the 
jaw member 110 to the second jaw member 120 . 40 second jaw member 120 into clamped engagement with the 

In some embodiments of the above - described method of alignment spacer 400 aligns the slot 125a and the knife 
manufacturing a matched pair of opposing jaw members 110 channel 145a of the first jaw member 110 and the slot 1256 
and 120 , aligning the sealing plates 112 and 122 in relation and the knife channel 145b of the second jaw member 120 
to one another includes aligning the knife channel 145a of in a direction along the longitudinal axis “ A - A ” of the 
the first jaw member 110 and the knife channel 145b of the 45 end - effector assembly 100 and in a direction substantially 
second jaw member 120 in a direction along the longitudinal transverse to the longitudinal axis “ A - A ” . 
axis “ A - A ” of the end - effector assembly 100 and in a In accordance with any one of the above - described meth 
direction substantially transverse to the longitudinal axis ods of manufacturing a matched pair of opposing jaw 
“ A - A ” . members 110 and 120 of an end - effector assembly 100 , 

In some embodiments , assembling the first jaw member 50 bonding material 60 may be placed on the first support 
110 includes electrically - coupling an electrical lead 104 to structure 118 and / or the second support structure 119. In 
the first sealing plate 112 and overmolding a first insulator some embodiments , a bonding material 60 may be placed on 
member 134 onto the first sealing plate 112. In some a support structure ( e.g. , first support structure 118 ) and the 
embodiments , assembling the first jaw member 110 may support structure coupled to an insulator member ( e.g. , first 
further include coupling a first support structure 118 to the 55 insulator member 134 ) , after which the alignment spacer 
first insulator member 134. In some embodiments , coupling 400 may be added with the other jaw member ( e.g. , second 
the first support structure 118 to the first insulator member jaw member 120 ) . In accordance with any one of the 
134 includes depositing a bonding material 60 within a above - described methods , the matched pair of opposing jaw 
bonding region 116 disposed between the first insulator members 110 and 120 may be pivotally mounted about a pin 
member 134 and the first support structure 118 . 60 configured to permanently join the jaw members . In accor 

In some embodiments , one or more boss members 117 dance with any one of the above - described methods , the 
associated with the first insulator member 134 and / or one or matched pair of opposing jaw members 110 and 120 may be 
one or more boss members 127 associated with the second welded together . 
insulator member 144 may be configured to be crushable or The above - described methods of manufacturing a pair of 
collapsible or otherwise deformable to allow the alignment 65 opposing jaw members of an end - effector assembly may 
spacer 400 to set the jaw gap ( e.g. , gap “ G ” disposed also include releasing the alignment spacer 400 from a 
between the inner - facing surfaces of the jaw members 110 matched pair of opposing jaw members 110 and 120 , e.g. , 

a 
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after releasing the matched pair of opposing jaw members of the surgeon . The scale factor or gearing ratio may be 
110 and 120 from a holding fixture . In accordance with any adjustable so that the operator can control the resolution of 
one of the above - described methods , the alignment spacer the working ends of the surgical instrument ( s ) . 
400 may be released and removed at any suitable point . The master handles may include various sensors to pro 

The above - described methods of manufacturing a pair of 5 vide feedback to the surgeon relating to various tissue 
opposing jaw members may utilize sealing plates and / or parameters or conditions , e.g. , tissue resistance due to 
support structures fabricated with low manufacturing toler manipulation , cutting or otherwise treating , pressure by the 
ances , thereby reducing costs , wherein jaw gap , tip bias , and instrument onto the tissue , tissue temperature , tissue imped 
seal - plate alignment may be set by the use of an alignment ance , etc. As can be appreciated , such sensors provide the 
spacer in conjunction with the use of one or more ( deform 10 surgeon with enhanced tactile feedback simulating actual 
able ) boss members associated with the first insulator mem operating conditions . The master handles may also include 
ber and / or one or more ( deformable ) boss members associ a variety of different actuators for delicate tissue manipula 
ated with the second insulator member . tion or treatment further enhancing the surgeon's ability to 

The above - described end - effector assembly embodiments mimic actual operating conditions . 
including any combination of features of the above - de- 15 Although embodiments have been described in detail with 
scribed matched pair of opposing jaw members may utilize reference to the accompanying drawings for the purpose of 
jaw member components of varied geometries , e.g. , lengths illustration and description , it is to be understood that the 
and curvatures , such that variously - configured matched disclosed processes and apparatus are not to be construed as 
pairs of opposing jaw members may be fabricated and limited thereby . It will be apparent to those of ordinary skill 
assembled into various end - effector configurations , e.g. , in the art that various modifications to the foregoing embodi 
depending upon design of specialized surgical instruments . ments may be made without departing from the scope of the 

The above - described surgical instrument embodiments disclosure . 
What is claimed is : may also be configured to work with robotic surgical sys 

tems and what is commonly referred to as “ Telesurgery . " 1. A method of manufacturing an end - effector assembly , 
Such systems employ various robotic elements to assist the 25 the method comprising : 
surgeon in the operating theater and allow remote operation positioning an alignment spacer in a first knife channel 
( or partial remote operation ) of surgical instrumentation . defined in a first jaw member ; 
Various robotic arms , gears , cams , pulleys , electric and positioning the alignment spacer in a second knife chan 
mechanical motors , etc. may be employed for this purpose nel defined in a second jaw member ; and 
and may be designed with a robotic surgical system to assist 30 pivotally coupling the first and second jaw members 
the surgeon during the course of an operation or treatment . relative to one another in a clamped configuration with 
Such robotic systems may include , remotely steerable sys the alignment spacer positioned between the first and 
tems , automatically flexible surgical systems , remotely flex second jaw members to set a jaw gap distance between 
ible surgical systems , remotely articulating surgical systems , the first and second jaw members and align the first and 
wireless surgical systems , modular or selectively configu- 35 second jaw members relative to one another . 
rable remotely operated surgical systems , etc. 2. The method according to claim 1 , wherein positioning 

The robotic surgical systems may be employed with one the alignment spacer in the first knife channel includes 
or more consoles that are next to the operating theater or positioning the alignment spacer through a first elongated 
located in a remote location . In this instance , one team of slot defined in a first seal plate of the first jaw member , and 
surgeons or nurses may prep the patient for surgery and 40 wherein positioning the alignment spacer in the second knife 
configure the robotic surgical system with one or more of the channel includes positioning the alignment spacer through a 
instruments disclosed herein while another surgeon ( or second elongated slot defined in a second seal plate of the 
group of surgeons ) remotely controls the instruments via the second jaw member . 
robotic surgical system . As can be appreciated , a highly 3. The method according to claim 2 , wherein pivotally 
skilled surgeon may perform multiple operations in multiple coupling the first and second jaw members relative to one 
locations without leaving his / her remote console which can another in the clamped configuration includes setting the jaw 
be both economically advantageous and a benefit to the gap distance between the first and second jaw members and 
patient or a series of patients . aligning the first and second seal plates relative to one 

another . The robotic arms of the surgical system are typically 
coupled to a pair of master handles by a controller . The 50 4. The method according to claim 1 , wherein pivotally 
handles can be moved by the surgeon to produce a corre coupling the first and second jaw members relative to one 
sponding movement of the working ends of any type of another in the clamped configuration includes the jaw mem 
surgical instrument ( e.g. , end effectors , graspers , knifes , bers being tip biased . 
scissors , etc. ) which may complement the use of one or more 5. The method according to claim 1 , further comprising 
of the embodiments described herein . The movement of the 55 releasing the alignment spacer from the first and second jaw 
master handles may be scaled so that the working ends have members after pivotally coupling the first and second jaw 
a corresponding movement that is different , smaller or members relative to one another . 
larger , than the movement performed by the operating hands 
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